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ABSTRACT 
This paper identifies the commonalities and differences within non-traditional learning methods regarding 
virtual and real-world environments. The non-traditional learning methods in real-world have been introduced 
within the following courses: Process Balances, Process Calculation, and Process Synthesis, and within the 
virtual environment through the European funded Lifelong Learning Programme project at the University of 
Maribor. The results, based on qualitative research in both environments show the appropriateness of non-
traditional learning methods in comparison with traditional ones, although collaborative learning in both 
environments causes several frustration based on conflicts (personal or disagreements during the learning 
phase), influencing the efficiency of the learning process. This presents opportunities for improving and 
overcome emerging barriers by fostering motivation and interactivity. 
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Introduction 
 
The traditional learning environment has established a prevailing type of the educational process within the higher 
education area, for many decades. Over the last 20 years, computer-based learning has gradually revolutionized and 
revitalized the university sector, becoming an icon of the 21st century higher education provision (Selwyn, 2007). 
The primary reason has been the possibilities for technologies to expand opportunities regarding communication, 
interaction, and collaboration (Harasim et al., 1995).  
 
The information-age and faster life-styles have spurred changes in traditional educational approaches, which had 
become unsuitable due to extensive curriculums. Lecturers simply do not find enough time to explain all the 
materials, to solve case studies on the blackboard and to teach students skills, such as oral and written 
communication, critical and creative thinking, group work, and a usage of new learning technologies (Krajnc, 2009). 
The development of information-communication technologies (ICTs) has added a new dimension to the learning 
process and made virtual-learning a significant learning option. Virtual-learning presents an alternative for students 
and helps them find a balance between private life, career, and further education. It is one of the most dynamic and 
enriching forms of learning (Paik et al., 2004), reducing dependency on space and time. On the other hand, it offers 
both individual learning experiences, and opportunities to work together (Peat, 2000). 
 
Knowledge and skills for innovative and complex problem solving within multicultural and multidisciplinary 
environments can be acquired through non-traditional learning methods which encompass a wide-concept of learning 
through problem solving, and collaborative and virtual learning. Collaborative learning has been found to 
significantly enhance the learning process and student participation (Benbunan-Fich and Hiltz, 2003). Furthermore, 
studies show that collaborative learning results in higher achievement and information retention than competitive or 
individual learning (Hooper & Hannafin, 1988; Johnson & Johnson, 1996). 
 
Nowadays, virtual learning environments supported by ICT are widespread in higher education (McGill and Hobbs, 
2008) and collaborative learning can be used, not only during classes or when doing homework, but also within a 
virtual environment. Collaborative learning becomes virtual collaborative learning when it takes place via computer 
communication systems (Bélanger, 2009), facilitating interaction among students, tutors, and experts in order to 
exchange information. Virtual collaborative learning is an emerging approach that embraces the characteristics of 
collaborative learning and computer-mediated communication in network environments (Choi and Kang, 2010). 
 
The objective of this study was to explore non-traditional learning methods, such as collaborative learning and to 
identify their commonalities and differences in real and virtual environments. In both learning environments several 
sources of frustration or disappointments exist, affecting the motivation and engagement of students (Sáiz Borges, 
2009). These possible frustrations can cause problems in several activities, such as critical thinking, knowledge 
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sharing, problem solving, and achieving the required learning objectives. Sometimes, all learning activities may be 
reduced and even halted due to various problems. The following questions were raised in order to investigate those 
problems arising within the collaborative learning process: 
 What was the efficiency, level of the collaborative learning process within virtual and real-world teams? 
 Have there been any obstacles/advantages in both the real-world and virtual environments, disturbing/spurring 
the achievements of the learning process? 
 
Learning efficiency was evaluated from three perspectives: educational/cognitive (solving real-world problems 
creatively, acquainting new knowledge, skills, methods, etc.), time (required for the learning process), and 
sustainability and depth of knowledge acquired. 
 
 
Collaborative learning 
 
In contrast to traditional, lecture-based learning, collaborative learning is an interactive, group knowledge-building 
process (Harasim et al., 1995), presenting a form of learning and learner interaction (So and Brush, 2008). In 
particular, collaborative or group learning refers to instructional methods that encourage students to work together on 
academic tasks. Collaborative learning is fundamentally different from the traditional "direct-transfer" or "one-way 
knowledge transmission" model in which the instructor is the only source of knowledge or skills (Harasim et al., 
1995). Knowledge is a consensus among members of a community of knowledgeable peers – something that people 
construct by discussing and reaching an agreement. Students re-acculturate – break from their previous communities 
of knowledge – by working collaboratively with other students to create new knowledge or transfer values, and skills 
(Bruffee, 1993), focusing on new solutions when confronted with real-world problems. Collaborative learning also 
represents a common phenomenon for achieving a required goal within an educational or working process, 
mobilizing all the participants, sharing their knowledge, experiences and skills. It acknowledges that each individual 
brings different information, ideas, values, capacities, perspectives, and historical experiences and approaches into 
learning (Felder et al., 2000). 
 
 
Collaborative learning within a real-world environment 
 
Collaborative learning within a real-world environment usually takes place in small groups of three or four students 
(Bullard and Felder, 2007a), composed of students with heterogeneous abilities and various degrees of knowledge. In 
such a team, students share their strengths and discover their weaknesses by learning from their knowledgeable and 
more experienced colleagues. After the team is formed, special rules for teamwork are introduced and accepted, 
including individual accountability, positive interdependence, face-to-face interaction, regular self-assessment of the 
team, and the development of teamwork skills (Felder et al., 2000; Bullard and Felder, 2007a).The lecturer also 
clearly defines the goals and outputs to be achieved, e.g. lab report or process design. Each team member is 
responsible for his/her part after having understood the tasks of other team members. Work is divided between 
individual and group activities, where emphasis is placed on interactive activities based on regular meetings. During 
these meetings, students develop interpersonal and teamwork skills such as leadership, communication, conflict-
resolution, and time-management (Felder et al., 2000), organizing their time for solving problems and also doing 
homework outside the classroom.  
 
 
Collaborative learning within a virtual environment 
 
Online collaborative learning can be described within a context where the computer, information, and network 
technology facilitates interaction among learners for the acquisition or sharing of knowledge (Liaw et al., 2008). 
Some authors have discussed learning networks as groups of people who use CMC (computer – mediated 
communication) to learn together, at a time, place, and pace that best suits them and is appropriate to the task 
(Harasim et al., 1995). Collaborative learning within a virtual environment is composed of students from different 
countries (including different time-zones), nationalities and backgrounds, without any prior history of learning 
together. Virtual environment represents the only opportunity for collaboration between course participants, 
including the exchange of ideas, thoughts, knowledge and experiences, and the planning of activities, research 
results, and the final report. In such an environment, face-to-face interactions are not generally feasible (Franceschi 
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et al., 2000). Various course management tools (Blackboard, Moodle, Doodle) and e-mails supporting collaboration 
in the educational process are used (Wilczynski and Jennings, 2003) in order to ensure the successes of virtual teams.  
Collaborative learning environments (INVITE, C-VISions) and 3D environments (CLEV-R), which allow for 
asynchronous and group learning have been used over recent  years (Monahan et al. 2008). According to Franceschi 
et al. (2000), synchronous tools supporting voice communication (Skype) can be considered a critical factor in 
enhancing group collaboration because voice adds a personal touch to the communication process. The distance 
between students is psychologically shortened and, therefore, they feel safer. However, collaboration within a virtual 
environment is mostly based on asynchronous tools, available to students at any time of their choice (Bates and 
Poole, 2003). Asynchronous communication may promote critical-thinking, but it may also cause irritation in 
relation to the gap in response times, the so-called login-lags (Benbunan-Fich and Hiltz, 1999). Login-lags are time 
periods in which text or voice messages from other individuals within a virtual learning process are not received. For 
example, the enhanced temporal flexibility of asynchronous communication leads to a significant increase in the time 
required to complete a discussion topic (Levin et al., 1990).Virtual discussion and information sharing might also be 
perceived as slow (Meyer, 2003) because non-native students might have some difficulties when communicating in a 
foreign language (usually English). Therefore, it is important that students express their ideas and thoughts very 
clearly using short sentences. Furthermore, technology can cause problems for students with poor IT equipment, 
faulty electronic supply or inadequate internet services (Morse, 2003) because they cannot follow virtual discussions 
or chats consistently. Individuals also need time to learn and build their confidence when working with online tools 
in order to become efficient (Scantlebury, 2009) and become familiar with the functions offered by online tools. 
 
 
Education Methods at the University of Maribor 
 
Traditional learning environment 
 
At the University of Maribor (UM), Faculty of Chemistry and Chemical Engineering, real-world collaborative 
learning was incorporated into three courses: Process Synthesis, Process Balances, and Process Calculation. The 
lecturer of these three courses tried to include novel methods into the already existed educational process, promoting 
a shift from the lecturer-centred to student-centred approach. During the academic year 2004/5, 26 full-time students 
started to work in teams within the Process Synthesis Course in the third year of the vocational study programme. 
The average age of the students was 22 years. Until that time, they had not had any experiences working in teams. 
From the academic year 2005/6 until 2008/9, the number of students varied between 18 and 31. Each team was 
composed of 2 or 3 students and they selected the members of the team themselves. The lecturer agreed with their 
decision due the fact that it is easier to work when those in teams are friends who know and understand each other. 
 
The content of the Process Synthesis Course was divided into 8 sections. After each section, students had to solve 
problems or complete tasks using a collaborative learning method, which had not been the prevailing type of learning 
at the UM, thus continuously broadening their knowledge.  Each of them carefully read and analysed the assignment, 
including a real-world problem and were then obliged to solve it.  Discussion took place after obtaining and 
comparing the results. The student with the more accurate results is invited to explain his/her method of problem 
solving to the others. Sometimes students divide a problem into sub-problems, especially when it is extensive, where 
they share and complete different tasks. E.g. one creates tables, another draws graphs, and the third carries out 
calculus problems, in order to obtain the final result. In addition to collaborative work in the classroom, students 
have to fulfil their homework assignments. Each of them solves his/her part of the homework and then explains it to 
the group members. The final report is usually written by one group member. 
 
During the academic year 2006/7, collaborative learning was also integrated into Process Balances and Process 
Calculation courses in the second year. The average age of the students was 21 years and they also had not had any 
experience in collaborative learning. From the lecturer's perspective, the educational process in these two courses 
was less efficient in terms of balanced group work and individual assignments, as the one for Process Synthesis. The 
main reason was the higher number of students enrolled (between 30 and 45). It was difficult to manage the groups, 
since there was only one academic staff member (lecturer) and from this perspective the educational process was 
inhibited. The lecturer was sometimes incapable of efficiently helping all the teams since she had insufficient time to 
comment and answer all the questions. The results of Bullard and Felders’ (2007a; 2007b) study show that efficient 
collaborative learning requires a low student-academic staff ratio, in their case 14 students per academic staff, which 
is approximately a half of those attending the courses performed at the UM. 
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Virtual learning environment 
 
In the academic year 2008/9, a virtual-learning process was introduced for the first time to students from the Faculty 
of Chemistry and Chemical Engineering at the UM. It was offered within the European Virtual Seminar (EVS) 
(EVS, 2009), which is part of the Virtual Campus for Sustainable Europe project, coordinated by the Open 
University in the Netherlands. During the academic years 2008/9 and 2009/10 students participated in the following 
courses, Decoupling of Environmental Pressures from Quality of Life (DEC), Communicating Strategies for 
Sustainable Development (COM), European Water Framework Directive, the Danube Basin (WATER), and in an 
Urban Solid Waste (WASTE) course.  
 
The main goal of the EVS project is to foster an international, multidisciplinary dialogue on sustainable development 
among students from all over Europe, by using modern ICT. The main features of EVS are: 
 A multicultural and multidisciplinary learning community of students and staff, 
 A virtual-learning process supporting collaboration between geographically-dispersed students,  
 A learning content consisting of current scientific, environmental, economic, and social problems,  
 A virtual-learning technology based on modern ICT, facilitating collaboration, communication, and interaction 
between students and staff. 
 
Within the virtual-learning process of EVS, there are no ‘normal’ lectures. The students have to work in 
international, multidisciplinary groups, composed of 5 to 7 individuals. Group members cannot organise face-to-face 
meetings, and the collaborative and social processes depend on communication using modern ICT. The learning 
process is spread over a relatively long period (i.e. 16 weeks), in order to create the best possible conditions for 
virtual collaborative learning and to allow the students to participate in EVS, alongside their regular study 
programmes. In order to support such an exceptional learning process, EVS courses are divided into five stages:  
1. Orientation and go/no-go decisions to the next stage; 
2. Group-forming and community building; 
3. Group research proposal; 
4. Case-study and group report 
5. Rewriting the group reports and producing a policy summary (EVS, 2009). 
 
 
Performance of virtual learning activities 
 
During the academic year 2008/9, a focus has been given to the educational process within DEC virtual group. As 
mentioned in the previous section, all the courses consist of five stages. In the first stage (orientation) the main 
coordinator, together with tutors, form study groups, based on a diversity principle, where students from their own 
countries and with the same or similar backgrounds are arranged into different study groups. Then each student 
receives a student manual and a timetable. These activities present an introduction to the course. An individual 
student’s activity begins by filling-out the Pexpi – a Personal Expertise Page, including ‘personal data’(name, 
gender, birthday), ‘about me’, ‘interests and hobbies’, ‘expectations of EVS’, ‘EVS availability’, ‘Expertise areas’, 
‘Fields of interest’, ‘Learning and work experiences’, and ‘Suggestions’. As Rusman et al. (2009) claim, the main 
aim of the Pexpi is to build a relationship of trust and understanding between collaborating individuals. This Pexpi is 
essential before proceeding with further group and individual activities. Within the DEC groups, the second point of 
Pexpi entitled ‘about me’ has caused certain problems, because students were unsure as to, which information about 
themselves should be presented, that is the one regarding their study, private life or both. Most of the students wrote 
down information about their studies, character, and family members. During this phase, the preparedness for 
communication and collaboration by students emerged. Some of them wanted to share a lot of information, whilst 
others were more reserved. One of the students did not actually want to expose his personal information to the others 
and did not want to share this on Blackboard. Therefore, he sent the Pexpi to the main coordinator only. 
 
In the second stage (group forming and community building), the actual collaboration begins. Each student group 
receives a case-study, with a short introduction to the topic. All the documents are accessible through Blackboard, 
which also presents the only opportunity for communication and collaboration. The learning process at this stage is 
divided into three activities of which one is individual: 
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 First group activity: is to form a sustainable development definition, as related to the case study. The idea is that 
each student participates by giving his/her opinion about the definition in written form on Blackboard, followed 
by a virtual discussion trying to find a consensus.  
 Second group activity:  relates to an understanding of the case-study, where students define the goals of the 
learning process and case-study, and activities required to realize them.  
 Third (individual) activity: relates to a follow-up of individual virtual-learning processes.  
 
Although the deadline for the first stage was very short (about two weeks) students did not want to expose 
themselves and start with the discussion. When approaching the deadline in the DEC group, all the activities 
narrowed down to only two students, who accomplished the assignments alone. Other students ‘came back to the 
virtual class a few hours before the submission and just confirmed their written assignment. The most common 
sentence was ‘I agree’.  
 
The third stage was a group research proposal. This stage includes only one group activity – a group research 
proposal, consisting of research goals, methods, expected results, closely following the project application forms. 
Within this stage is important that students gain experience about the project’s proposals. It is a 5 week learning 
process. After 2 weeks DEC group had not started with their activities. A lack of motivation occurred, based on the 
idea, that the group would be unable to prepare a research proposal. One student, who was very experienced in EU 
project proposals, decided to prepare the whole proposal. Once it was finished motivation at last occurred and other 
students submitted their ideas, improvements, etc.  
 
The fourth stage (case-study) is composed of two activities, an individual and a group. The individual activity 
comprises individual research activities as related to their home country, whilst the group activity represents merging 
all the individual data gathered and preparing a common discussion and conclusion. Within the DEC group problems 
regarding individual activities emerged. Some students were unavailable during these individual activities and 
understood them as ‘virtual vacations’, resulting in an extension of the submission deadline. Due the lack of 
discussion, one student collected the wrong data for her country. As a consequence, her data were not in line with the 
data from others, thus leading to difficulties when preparing discussion and conclusions. When preparing the report, 
the majority of the group did not want to accept their workload and chose one student as their informal leader 
(without her acknowledgment or confirmation) and sent her all their data. The typical shift of work and 
responsibilities by the group work was noted.  
 
The last stage is rewriting the group report and producing a policy summary. This stage is closely linked to the 4th 
stage. Activities relate to a rewriting of the group report, according to the experts and tutors recommendations. This 
stage comprises two groups and one individual activity. The group activities concern reporting, policy 
recommendations, and a reflexive group report. The individual activity represents an individual learning record. 
During this stage, the learning process in the DEC group went well, because all the students had gained experiences 
from the previous stages and were familiar with their assignments and collaboration processes.  
 
 
Analysis of used non-traditional learning methods 
 
Non-traditional learning methods have been observed within the traditional learning environment since 2004, and 
within the virtual environment since 2008, based on a qualitative study. A survey was carried out, where students 
from both groups, i.e. real-world classroom and virtual-classroom, were questioned about their opinions regarding 
the efficiency of collaborative learning and the obstacles/advantages that emerged during both learning 
environments. The aim was to evaluate the quality of knowledge acquired, lifelong learning possibilities, time 
needed for the study process in comparison with classical teaching and learning (classical lectures – a frontal method, where 
the lecturer uses several tools (e.g. ppt presentations, graphs, tables, blackboard) and students are passive participants of the learning process) 
and the quality of team collaboration. 
 
The survey was composed of six questions. One was of the essay type, whilst the others were multiple-choice 
questions. Among these, one required an explanation of the chosen answer. Table 1 shows questions and results of 
the survey for both classes. 
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Table 1. The survey questions and results 
1st question: Courses and lectures based on non-traditional learning methods were: 
               Answer 
Class 
appropriate 
 
not appropriate   
Real 100 % 0 % - - 
Virtual 91 % 9% - - 
2nd question: The non-traditional learning methods gave me: 
            Answer 
 
Class 
more knowledge 
than classical 
lectures* 
less knowledge than 
classical lectures* 
the same amount of 
knowledge as 
classical lectures* 
 
Real 88 % 0 % 12 % - 
Virtual 39 % 9% 52 % - 
3rd question: The knowledge obtained with non-traditional learning methods was: 
               Answer 
 
Class 
holistic, deeper and 
more sustainable 
(longer lasting) 
superficial and short 
(you already forgot a 
lot) 
equal as that 
obtained through 
classical lectures* 
 
Real 65 % 6 % 29 % - 
Virtual 78 % 0 % 17 % - 
4th question: With non-traditional learning I saved: 
                Answer 
 
Class 
more time than 
through classical 
learning 
less time than through 
classical learning 
the same amount of 
time than through 
classical learning 
 
Real 67 % 15 % 18 % - 
Virtual 22% 61 % 17 % - 
5th question: How would you evaluate the collaboration among team members? 
                 Answer 
Class 
The collaboration 
was excellent. 
The collaboration was 
good. 
The collaboration 
was bad. 
 
Real  71 % 29 % 0 % - 
Virtual 0 % 91 % 9 % - 
6th question: Disharmony in the team appeared at the: 
                 Answer 
Class 
task or problem 
defining stage 
task or problem 
solving stage 
personal stage without the 
response 
Real 0 % 50 % 9 % 41 % 
Virtual 28 % 44 % 28 %  
 
The questionnaires were completed by 34 full-time students of the real-world class at the end of their academic years 
as well as by 23 students participating in the EVS project at the end of their academic years. The first question 
related to the appropriateness of lectures based on non-traditional learning methods from the student perspective. All 
students of the real world class agreed that courses and lectures based on problem solving, e-learning, and 
collaborative learning were appropriate because they worked continuously on the topic. Such work allowed them to 
help each other and check their knowledge. They claimed that non-traditional learning methods brought diversity and 
dynamics into their learning, making the educational process more relaxing, interesting, and where lectures were not 
tiresome. Furthermore they claimed that it was easier to learn the theory at home. One student argued: “I learned 
how to cooperate in a team. It was good experience for the future”. The other said: “I acquired the theory section 
after section and I did not need to learn much more at home.” Another replied: “I remembered a lot of theory in such 
a way. The learning was easier. It stayed longer in my memory.” 
 
In the virtual-classes, 91 % of students felt that non-traditional teaching methods were appropriate because they 
added a new dimension and enabled creativity, development of new ideas, virtual brainstorming and flexibility to the 
learning process. Some their arguments in favour of virtual-learning were: 
 
“ ...it meets my way to learn. The learn effect of classical lectures is very low by me. I'm ‘approbated’ 
non-traditional learning student.” (#1 student) 
 
The other students argued  
 
“…it's easier to organise the time. The work can be done better and faster, because working is done at 
the moment when some person is filling to do it…”, (#5 student) 
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or 
 
“…it can give you more in depth knowledge about a specific subject through discussing it with people 
who have different perspectives. That can be a valuable experience in a future career.”(#9 student) 
 
or  
 
“…I am not able to participate in traditional learning methods, I work from 8-5 and learn in the 
evenings/weekend.” (#22 student) 
 
The second question tried to ascertain the amount of knowledge acquired with non-traditional methods in 
comparison with the traditional. These results are based on students’ personal opinions and their perceptions of the 
acquired knowledge. The majority of students in the real-world classroom (88 %) felt that non-traditional teaching 
and learning methods gave them more knowledge than classical lectures. In the virtual classroom, only 39 % of 
students claimed that non-traditional teaching methods gave them more knowledge than classical ones, whilst 52 % 
indicated that non-traditional teaching methods gave them the same amount of knowledge as classical lectures, and 9 
% thought that they acquired less knowledge by virtual-learning.  
 
The third question tried to identify the quality of knowledge (integrity, depth, sustainability) acquired through non-
traditional learning methods (virtual-learning and collaborative-learning) in comparison with classical lectures. It 
should be noted that these results are based on the personal opinions and perceptions of students. About two thirds of 
the real-class students claimed that knowledge acquired through non-traditional learning methods was holistic, 
deeper, and more sustainable and fostered real-world problem solving. One third of the real-class students said that 
the acquired knowledge was the same as that obtained through classical lectures. In the virtual-classroom, the 
majority (78 %) of students felt that knowledge acquired through non-traditional learning methods was holistic, 
deeper, and would last longer, whilst 17 % claimed that the quality of knowledge was the same as that obtained 
through classical lectures.  
 
Students were also asked about the amount of time saved with non-traditional learning methods in comparison with 
classical learning. Two thirds (67 %) of the real class students said that they saved more time with non-traditional 
learning, 15 % claimed they spent less time, and the rest (18 %) said they spent the same amount of time. In the 
virtual-class, 22 % indicated that they had saved more time in comparison with classical lectures. Furthermore, 61 % 
of students felt that virtual-learning had been more time consuming, whilst 17 % said that both learning methods 
were equally time consuming. 
 
The quality of the learning process in both the virtual and real-world environments depends on the collaboration 
among team members. Students were asked to estimate the amount of collaboration within their teams. More than 
half of the real-class students (71 %) felt that the collaboration was excellent, arguing that everyone could express 
his/her opinion, they understood each other and that, in general, the work was divided equally. Furthermore, they 
helped each other and were able to receive help from their colleagues if they did not understand a problem. On the 
other hand, 29 % of students merely said that collaboration was good. Their arguments for excellent collaboration 
were: “There were no misunderstandings in our team. We completed each other.” The other student claimed: “We 
learned how to be responsible and tolerant when working in team. Each told frankly his/her opinion”.  
 
In the virtual class, the majority of students (91 %) describe virtual collaboration as good and 9 % as bad. No one 
affirmed that collaboration was excellent. Regarding this situation students’ arguments were: 
 
“...Like in teams in classical lectures: Basically collaboration depends on the motivation and 
engagement of the whole group”, (#1 student) 
 
“…The collaboration was not really bad I would say just normal. If you have no personal contact, 
than the commitment is lower, so other things that are more "real" have a higher priority…” (#9 
student) 
 
“...Sometimes we missed each other and it took a while to get an answer, but generally every team 
member got through an equal amount of work and we all collaborated very well..” (#17 student). 
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“…the distance and the lack of others' responsibility make the collaboration will not as ideal as it 
should be.” (#19 student) 
 
In the last question, disharmony within teams was exposed. Students had to focus on why and when the disharmony 
appeared. One half of the real-class students said that disharmony within the team appeared at the task or problem 
solving stage, 9 % indicated that disharmony appeared at the personal stage when someone did not attend lectures or 
did not want to cooperate at problem solving. 41 % of students did not answer the question. Probably within these 
teams misunderstandings or disharmony did not appear at all and for that reason they did not choose any of the stated 
answers. 
 
In the virtual-class, 44 % of students commented that disharmony in the team occurred at the task or problem 
definition stage. 28 % believed that disharmony was a consequence of personal virtual relationships (individual 
conflicts within the group). The other 28 % claimed that disharmony mostly occurred at the task or problem solving 
stage due to disagreements over research methods and workload or due to dissatisfaction with the results (Table 1).  
 
 
Discussion 
 
The outcome of this study about non-traditional learning methods at the UM suggests that these methods 
(collaborative work, virtual-learning) are appropriate for several reasons. One of them is that collaboration among 
students influences the obtaining of better learning achievements during the education process. These achievements 
are reflected through various learning activities, carried out within non-traditional learning methods. Thus, students 
have an opportunity to brainstorm, to clarify problems within the group, and to come up with new, innovative 
solutions. Another reason in favour of non-traditional learning methods is the saving of time dedicated to study. Most 
of the required workload is done within the group through collaboration, and there is no need for additional work at 
home. From the efficiency perspective, students also tend to learn quicker within a group, and gain several skills, 
such as how to learn, who to ask for help, from whom to learn or how to find useful information.  
 
The results of the survey show that the real-world class students appreciated non-traditional learning methods. This 
conclusion is obvious from the results of the 1st, 2nd, 3rd and 4th questions. Many students (two thirds and above) 
selected the first choice of these questions, which meant positive opinions towards non-traditional methods. The 
majority said that collaboration among team members was excellent. This statement is understandable because they 
are young, desire changes in the study process, and to be successful. Such results could be attained only with 
understanding and harmony which was mostly present in the real-world teams. Students, who were incorporated into 
this new way of learning, fulfilled the whole course’s obligations (written exams, laboratory exercises) up to the 
summer holidays, which meant that they become acquainted with the theory through electronic assessment of 
knowledge and teamwork. No one expressed that collaboration was bad. This would happen when work was 
distributed unequally i.e. when most of the problems were solved by one or a few of them and the others were totally 
inactive, or when the other members did not attend lectures regularly.  
 
In the virtual-teams, students claimed that knowledge acquired was more holistic, deeper, and would last longer in 
comparison to traditional learning methods. The main reasons for this are so-called “login-lags” and efficiently-used 
time at virtual-discussions. Students are forced to do the assignments alone and some of them also in advance, so 
they are prepared for virtual-discussions. From an individual point of view, many of the questions and doubts are 
solved before the answers from other students are received. Because of individual approaches to problem solving 
within a group, the knowledge acquired tends to be longer lasting and deeper. However, the real sustainability and 
integrity of knowledge acquired in both the virtual and the real-world environments will be reflected in the future – 
when these students occupy a certain position in society and accept holistic and sustainable decisions for real-world 
problems.  
 
In the virtual-class, students favour collaborative learning, although they consider it more time-consuming. They 
have to become familiar with IT tools, which are sometimes very complex and require the basic knowledge of 
computer and media science not needed by the traditional learning methods, and thus consuming more time. Group 
collaboration was denoted as good (not excellent) due to conflicts emerging at the personal and problem-solving 
levels. The reason for “not excellent” collaboration within the virtual groups might be caused by the lack of 
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motivation, which occurred during the individual research activities, when there were fewer discussions, and the 
level of collaboration among students was lower. The consequence was that nobody knew what other participants 
were doing and how their research was progressing. Another problem of collaboration was that sometimes some 
participants disappeared (due to personal circumstances) for 3 weeks or more – it was impossible to reach them and 
this affected teamwork negatively. Therefore, collaboration in virtual-teams tends to be stressful because there is no 
face-to-face interaction between students, tutors and experts. Disharmony on individual and process levels reduces 
efficiency, consumes energy and provokes negative feelings, which influence the quality of future teamwork. 
Negative feelings are reported to the tutors in the form of emails. One of the students reported: “... I don’t know what 
the rest of the group thinks as I have not gotten any email reactions yet. Perhaps it is readable between the lines, but 
I’m getting increasingly frustrated by our progress as a group … But in a group that is to my view extremely passive, 
comments are not reacted upon, no feedback is given on each other’s parts, even arranging a Skype meeting is hard 
and the forum is hardly used (even if specifically asked to).” At this stage a tutor being involvement was necessary. 
It has been discovered that communication through the Blackboard only is insufficient, therefore, the group agreed 
on the simultaneous usage of Blackboard, Skype, and emails. 
 
The success of virtual-learning depends on mutual relationships, communication, and group motivation. All these 
facts are important because real-world contacts, emotions, body language, and voices are absent in the virtual-world. 
Within the virtual environment, students perceive others through their writing, but they do not know anything about 
their capabilities, personalities and other features. For many students it is difficult to function within the virtual-
world. Negative emotions and the absence of will can slow down or even stop progress.  
 
 
Conclusions and Outlook 
 
This case study at the UM, Slovenia represents a first attempt at the university for evaluating non-traditional learning 
methods based on the reactions of students. This represents an important step for the university and its further 
performance using non-traditional learning methods, due to the fact that most of the lectures carried out at the 
university are still done in a traditional way (lecturer-centred). Therefore, this study could be useful for educators or 
system designers for gaining some insight into non-traditional learning methods, including the challenges and 
difficulties faced by both lecturers and students.  
 
This study showed that there are certain commonalities and also some differences regarding the non-traditional 
learning methods, based on the students' opinions. In both environments the students preferred non-traditional 
learning methods. The majority of the students thought that any knowledge obtained this way would be more holistic 
and sustainable. They claimed that any disagreements occurred at the task or problem solving stage, where students 
were dissatisfied with the research methods chosen or results obtained. It is important to point out that non-
traditional learning methods require a full commitment by all group members. The success of a learning process is, 
besides group collaboration, based on personal involvement, motivation, and the passions of each participant 
regarding the learning process. The results showed differences from the amount of knowledge obtained perspective. 
Whilst the majority of students in the real-classes claimed that they gained more knowledge than with traditional 
learning methods, the virtual-class argued that the amount of knowledge acquired with non-traditional learning 
methods was the same as using traditional methods. Another difference reflects the time-dimension. Whilst the 
majority of the real-world classes claimed that with non-traditional learning methods they saved time for studying, 
the majority of the virtual-class claimed that non-traditional methods consumed more time, compared to the 
traditional. The reasons lie in the gaining of IT skills, as argued in the discussion section.  
 
There is still room for improvements in non-traditional learning methods in order to overcome these obstacles. In 
real-world environment, more emphasis needs to be placed on bridging individual preferences and developing strong 
social networks within teams, which would positively influence teamwork. Therefore, collaborative learning should 
be organized in groups (3-5). Based on the author’s experiences, up to 20 students could participate in the 
collaborative learning real-world class in order to achieve an efficient learning process. It was observed that smaller 
groups created a more personal learning approach, which affected the educational process in a positive sense.  
 
In the virtual-class, more efforts should be directed towards decreasing frustrations by improving motivation and 
interactivity. Motivation could be strengthening by creating a sense of community and by building trust between 
students. In order to achieve the latter, a written personal commitment is to be signed at the beginning of virtual 
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collaboration within EVS, thus preventing people from changing their attitudes later. Such a commitment would also 
include an agreement about the frequency of virtual-meetings, preventing “login-lags”. Furthermore, there is a need 
for a clear, direct, quick, and continuous (if possible within a 24-hour time-frame) communication within the virtual-
environment, otherwise the efficiency of the learning process is reduced, as observed during academic years 2008/9 
and 2009/10.  
 
In our study, some students claimed that virtual-learning helped them to improve their English. However, this 
interpretation requires in-depth research of the students' English competences, including the presentation of statistical 
data concerning language competences before and after the virtual-learning activities. Thus, our future work will 
focus on multiple-point data, specifically regarding the efficiency of the virtual-learning process from the conflict-
factor perspective, including the role of a tutor as mediator. However, collaborative learning, especially virtual, 
represents a future challenge and more research needs to be done in order to design a better virtual learning 
environment.  
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